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PIYARAT TUNWETCHASIN : DEVELOPMENT OF APPROPRIATE FOOD MENUS
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Maternal nutrition has an important influence on the course and outcome of
conception. Proper nutrition during pregnancy influences the growth and development of the
fetus and the well-being of a pregnant woman. Viriyapanich, T. et al reported that the average
nutrient intake per day of pregnant women in urban and rural areas of Ubonratchathani
(Ubon) Province were inadequate especially for calcium, vitamin A, and iron which were
lower than 50%RDA.

To develop food menus which were appropriate for local pregnant women, Ubon
Province was selected as the model for the northeast. The studied areas classified as urban
communities included Muang and Warinchamrap districts, and Trakarnphutphon, Nayear and
Khong Chiam districts represented rural communities. Both areas were surveyed for local
available foods. This study aimed to develop 5 appropriate menus. 3 of the 5 developed
menus for each area were chosen as food menu guideline prototypes. A home-use
acceptability test was used to evaluate the sensory acceptability and practicality of the recipes
by using balanced incomplete block design with 30 subjects for each recipe. The results
showed that there were more variety and diversity of food in the urban areas than in the rural
areas. However, people in rural areas could find nutrient-rich foods from natural sources,
mobile venders, self-production, grocery stores and their weekly markets. Omelets with
canned sardines in tomato sauce, chicken curry with pumpkin and glutinous rice cooked with
dehulled mungbean and peanut were tested in rural areas, while omelets with canned sardines
in tomato sauce, fried rice with canned sardines in tomato sauce and fried tofu with
vegetables and pork were tested in urban areas. Results of the acceptability and the
practicality tests showed all subjects in both areas accepted the food guidelines. 66-97% of
the subjects accepted these menus on the basis of convenience for cooking, acquisition of
ingredients and suitable amount of ingredients. Fifty percent of the subjects in urban areas
suggested to change certain ingredients in the omelets with canned sardines in tomato sauce.
57-91% of the subjects in both areas prefered these foods. This food menu guideline for
pregnant women was developed and will be distributed to pregnant women in the future.
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CHAPTER 1

INTRODUCTION

The quality of life of population is an important factor for the development of the
country in terms of social and economic. Quality of life comes from good nutrition, which
must begin from early pregnancy.

The effect of mother’s nutrition on newborn health has been understood since 1985.
Nutrients transferred from mother are used for fetus development (1). Undernourished
pregnant women may face critical health problem like toxemia, anemia and leads to low
birth weight babies (less than 2,500 g) (2). Therefore, pregnant women usually need extra
energy, protein and other nutn'énts for maternal tissues, the increased metabolism and for
the growth of the fetus. Many studies indicated that proper nutrition duﬁng pregnancy
influences growth and development of the fetus and well being of the pregnant women.
Furthermore, maternal weight and weight gain during pregnancy highly influence on
infant birth weight, birth length, head circumference and placental weight. In particular,
some studies on the fetal origins of adult disease has demonstrated that the pattern of fetal
growth is a strong predictor of later susceptibility to diseases of affluence such as
cardiovascular disease, non-insulin dependent diabetes, hypertension and hyperlipidacmia
(3,4). The prevalence of low birth weight babies is a major public health problem and

may also be a serious obstacle to national development. In Thailand, the evidence of low
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birth weight babies in 1997 was about 6.5%, however the evidence was up to 7.5% in the
northeast (5). Certain studies also showed that Thai pregnant women still have poorly
nutritional status (6).

According to Thailand 8™ National Economic and Social Development Plan (1997-
2001), which focused on the quality of life of the people, malnutrition problem of mother
is the very first priority to be solved. However, most of the recommended supplementary
food menus for pregnant women available were usually based on western and urban ways
of cooking and consumption. While, the problem was found mainly in rural areas which
many recipes had different eating and cultures. Such food menus were therefore
unacceptable and that could be one of the main reasons for malnutrition problem of Thai
pregnant women, especially in rural area. Therefore, the menus that are suitable for a
community are needed to be developed and tested for acceptability, in order to be used as

the appropriate and practiced guideline for people in the community.
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Objective of the study

General objective

To develop food menus which were appropriate for local pregnant women based on
the developed process by using urban and rural areas of Ubonratchathani Province as the
model.

Specific objectives

1. To survey on eating habits, local food available and method of cooking used in
the study areas

2. To introduce locally available food dishes and commercial food products for
including in the menu of pregnant women

3. To formulate the food menus for pregnant women, which were prepared by using
locally available foods and cooking methods

4. To test for the acceptability and cooking practicality of the formulated menus

5. To develop a guideline for formulating appropriate food menus for local pregnant

women
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CHAPTER IT

LITERATURE REVIEW

2.1 Sequence of prenatal development (7,8)

Growing from one single cell to a complex organism with millions of cells in
just 40 weeks of pregnancy is quite a feat but every human being has done so.

There are three distinct development stages of prenatal life. The first,
blastogenesis, occupies the first two weeks following fertilization. The fertilized egg
(zygote) immediately divides into two cells, each of which then divided into two more,
and so on. The zygote soon becomes a cell-lined hollow sphere, the blastula. While
cell division is taking place, cell enlargement does not occur because there is as yet no
source of nourishment for the zygote, which remains the same overall size as the
original ovum despite the rapid proliferation of cells. As the cells continue to divide,
two layers are distinguished. The inner cell mass will become the embryo, and the
outer “feeding” layer or trophoblast will differentiate to form the placenta. At fhis
point the blastula becomes attached to the wall of the uterus. The trophoblast
penetrates the uterine lining and absorbs material from the lining to provide the first
nourishment for the new organism.

Meanwhile the inner cell mass is separating into two spherical forms. Separated
by the thin cellular disc. This disc will become the embryo itself; one of the spheres
becomes a yolk sac (which in humans does not contain yolk) and the other becomes a
fluid-filled sac, the amnion, which will provide a protective environment as well as

nourishment for the embryo. In the embryonic stage the embryonic disc begins
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to differentiate into three types of cells, the germinal layers. The ectoderm or
outermost layers of cells will form the brain, nervous system, hair, skin and sensory
organ. The mesoderm or middle layer will provide the body’s supporting structures-
bone, muscle, connective tissue, and parts of the cardiovascular, excretory, and
reproductive systems. The innermost layer or endoderm will form the lining of the
respiratory, urinary, and digestive tracts. Sixty days (eight weeks) after fertilization the
embryonic stage is completed, and many components of the skeleton, brain, eyes, ears,
heart and lungs are fully formed.

With the start of the third gestational month, the embryo is considered a fetus,
The fetal stage of development, which continues until birth, isv the time of rapid
growth. The specialized cells continue to divide and now also begin to grow of size.
What at 3 weeks had been a tiny embryo weighing only 6 g by 24 weeks has grown to
about 30 cm and 640 g At the time of birth, the fully grown fetus will measure around
50 cm and about 3,500 g.

The information that guide this dramatic progression from blastocyst to newborn
baby is precisely programmed in the genetic material carried by the egg and the sperm.
Apparently there is a different genetic timetable for the development of each body
system, and each is vulnerable to nutritional insult. Each system- muscular, skeletal,
circulatory, and so on- develops at its own particular rate and pattern. Research on
laboratory animals, for example, indicates that restricted maternal protein intake
during a critical period of fetal nervous system development causes the offspring’s
brain to have less than the normal number of cells. The same short-term nutritional
deficiency that might affect nervous system growth may have a little effect on another

body system that not at a similar critical developmental stage.
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Nutrient needs during the embryonic stage are so infinitesimal that only severe
malnutrition on the part of the mother would have a significant effect. Fetal nutrient
requirements increase during pregnancy and are greatest during the last trimester,
when expansion of both the size and the number of cells are greatest.

When nutritional deficiencies continue throughout the term of pregnancy, every
body system is in someway affected. In various studies, pregnant animals placed on
restricted diets have consistently produced offspring of low birth weight, reduce brain
cell number and head size, and proportionate reductions in the size of various body
organs. Nutrition is not the only time-specific influence on fetal development. The
potentially harmful effects of drugs such as Thalidomide or illnesses such as German

measles are also keyed to developmental stages of specific systems.

2.2 Nutrient needs in pregnant women

During pregnancy, the body’s requirement for food differs from those of normal
non-pregnant women. All dietary essentials are increased proportionately to supply the
additional demands of the mother and the growing fetus. The fetus requires nutrients
for all of the major metabolic processes involved in energy production, cell and tissue
growth and maintenance of structures and function (9-11). It will, to a certain extent,
deplete maternal nutrient stores if necessary to supplement what is provides by the
mother’s food intake. The demands placed on maternal organs, and normal
maintenance of the mother’s health, must also be considered.

Energy Total energy need for pregnancy can be divided into three parts 1) the
obligatory need for energy deposited in fetal, uterine and mammary tissue; 2) maternal

fat storage; and 3) the additional energy expended in association with basal
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metabolism of the newly synthesized tissues (12). Hytten’s estimate that the total extra
energy needs of pregnancy amount to 335 MJ (80,000 kcal) or about 1.2 MJ/d (285
kcal/d; 13). To supply this, the FAO/WHO/UNU recommended that, an extra 285
kcal/d over the 280 days of pregnancy, or about 150 kcal/d in the first trimester and
350 kcal/d during the second and third trimesters for well-nourished pregnant women
ih developed countries (14). While, Prentice AM. et al.,, 1996 recommended that
average energy costs by trimesters are 95, 260 and 430 kcal/d, respectively (15).

However, it appears that energy metabolism differs greatly among women during
pregnancy depending on their situation during pregnancy. So, King JC. et al., 1994
suggested that additional energy requirement during pregnancy was difference
depending on maternal energy status (12).

Protein serves as the structural building maternal for synthesis of hormones, cells
and tissues in the fetus, the. placenta and mother herself (11). The recommended
protein allowance for non- pregnant women is 44 g/d. There is little demand for
additional protein in the early monfhs of pregnancy. This is fortunate, since may
women do not realize they are pregnant for sometime, particularly if they do not
experience morning sickness. By the second months of pregnancy, however, an extra 7
g/d of protein is recommended (16).

Vitamin A. is an essential nutrient for all animal species because of the critical
role in reproduction, the immune system, and vision, as well as in the maintenance of
cellular differentiation. These roles are particularly critical during periods of
proliferative growth and tissue development, as in pregnancy, infancy, and early
childhood (17). The fetus starts to accumulate vitamin A during the third trimester of

pregnancy, and needs several months of sufficient intake after birth to build up an
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adequate hepatic store. In many countries, babies are breast-fed, in which case the
vitamin A content of breast milk is of primary importance. The composition of breast
milk is influenced by the vitamin A status and serum concentrations of the mother
during the last trimester of pregnancy (18).

An adequate vitamin A status, one that is neither too low nor too high, is needed
for harmonious fetal and child development. In practice, practical recommendations
very greatly according to the endemicity of inadequate vitamin A status, vitamin A
availability, and socioeconomic constraints of the country being considered (19).

Calcium is one of the most important elements of the -diet for the pregnant
women. It is involved in several metabolic processes, including energy activation,
hormonal function, blood coagulation, muscle contractility, nerve transmission and
membrane transport (11,20). The body needs calcium throughout life, especially
during the periods of grom pregnancy and lactation. During pregnancy and
lactation, calcium is needed for the calcification of fetal bones and teeth and for the
storage of the mother to meet the defnands of lactation.

Several changes in calcium metabolism associated with pregnancy facilitate the
transfer of calcium for mother to fetus, maintain proper maternal serum and bone
calcium. Parathyroid hormone and calcitonin, the calcium regulating hormones, which
affect intestinal absorption, renal reabsorption, and bone turnover of calcium (20;22).
If pregnant women’s diet is inadequate of calcium, she will have to sacrifice calcium
from her bone for the developing fetus.

Iron is a major raw material for maintaining red blood cell synthesis in both the
mother and the fetus. About 290 mg of iron are required for additional hemoglobin as

the mother’s blood volume expands. Another 134 mg are stored in the placenta and a
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final 246 mg goes to the blood and body stores. And about 120 mg of iron, which
would ordinarily be lost in menstruation, is conserved during pregnancy. Pregnant
women who have inadequate iron intake and hemoglobin concentration was reduced
means that her body must increase its cardiac output to meet its oxygen needs and
those of the fetus. So much extra cardiac work is physiologically fatiguing and
extreme instances of severe iron deficiency, reduce hemoglobin levels can lead cardiac
arrest or death from hemorrhage during delivery (7,23).

Recommended Daily dietary Allowances for healthy Thais are shown in Tablel.
It showed that Thais RDA are set higher for most nutrients during pregnancy.

Table 1. Recommended Daily dietary Allowances for healthy Thais

Nutrients Non-pregnant adult Pregnant women
(20-59 yrs )
Energy (kcal) 2,000 + 300 =2,300
Protein (g) 44 +7=151
Vitamin A (RE) 600 +200 = 800
Calcium (mg) 800 +400 = 1,200
Iron (mg) 15 +30=45

Source: Ministry of Public Health (16).

2.3 Effect of maternal weight gain on the outcome of pregnancy

The rates of weight gained during pregnancy have been associated with adverse
pregnancy outcome (24). The timing of pregnancy related variable greatly influences
fetus growth. Maternal weight gain and fetal growth vary greatly throughout
pregnancy. During the first trimester, the fetus mainly undergoes organogenesis, while

growth is minimal. First trimester insults are therefore likely to be teratogenic, with
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little effect on neonatal growth (25,26). As figure 1 shows that, the growth of the
uterus and expansion of the blood supplies account for most of the weight gain during
the first trimester (13 weeks) of pregnancy. The recommended weight gain over this

period is approximately 1-2 kg.

1z First | Second | Thirg 712
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DURATION OF PREGNANCY weeks from lost menstrust period)

Figure 1. Components of weight gain during pregnancy
Source: Pitkin RM. Nutritional supports in obstetrics and gynecology. Clin Obstet
Gynecol. 1976 (27).

Richard SS and William HD, 1999 found no consistently increased risk of
intrauterine growth retardation even with mild maternal weight loss in the first
trimester, because fetal size and hence energy demands are relatively small in the first
trimester. First trimester fetal growth is unlikely to be dependent on adequate maternal
weight gain (28).

In the second trimester, weight gain should average 0.35-0.4 kg per week. Much

of it accounted for by growth of the fetus, placenta, uterus and breast. Therefore, most
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likely to be influenced by maternal nutrition. Low maternal weight gain during the
second trimester doubled the risk of intrauterine growth retardation even though the
contribution of fetal weight to maternal weight gain during this trimester is minimal
(26).

In the third trimester, the fetus quadruples its fat mass. Adequate fetal nutrition
during this period also remains critical (29). Recently, several large scale
epidemiological studies have shown that inadequate weight gain in the second half of
pregnancy (after 20-24 weeks of gestation) is associated with the preterm birth
(29,30). The same as Anna MS, 1996 results that was inadequate weight gain in the
third trimester increase the risk of preterm birth by 90% (25).

Studied of maternal weight gain during pregnancy also reveal an increase risk of
intrauterine growth retardation in mother with low pregnancy weigh gain (28,31,32).
These results support the work by Scholl TO, et al.1990 who also demonstrated a
twofold increase in low birth weight infants associated with low maternal weight gain
in mid and late pregnancy (33).

There is no clear biological mechanism to support a causal role of poor
gestational weight gain, but weight gain may be a marker of risk for preterm births and
intrauterine growth retardation. Inadequate weight gaip may well be a reflection of a

poor dietary intake during pregnancy (34).

2.4 Influence of maternal nutrition on the outcome of pregnancy

Since pregnancy is a time in the life cycle when nutrition is of special

importance, and maternal nutrition has an important influence on the course and
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outcome of conception (35,36). Proper nutrition during pregnancy influences growth
and development of the fetus and well being of the pregnant women (37).

That the outcome of pregnancy could be prejudiced by particular nutrient
deficiencies was first demonstrated by Hale who reported experiments in 1933
showing that vitamin A deficiency around the time of mating and the very beginning
of pregnancy produced piglets without eyeball (38). Since the 1930s the effects of
deficiencies of other essential nutrients around the beginning of pregnancy has been
studied in Europe, America and Asia. There is ample evidence from many countries
that there is a good correlation between maternal nutritional deprivation and the
outcome of pregnancy.

Among the many maternal and environmental factors influencing fetal growth
and development, nutritional status and diet play important critical roles. One of the
most common and widely prevalent nutritional factors is iron deficiency anemia. Iron
deficiency anemia during pregnancy may result in premature labor, fetal distress and
low birth weight (39). In addition, several current studies have suggested that anemia
during pregnancy may increase the likelihood of poor outcome more immediatély,
increasing the risk of preterm delivery, and perinatal mortality (40,41).

Several studies have reported lower maternal serum vitamin A levels influencing
low birth weight or premature babies (42,43). Not only that, the results of Snowman
MK and Metcoff J, et al., 1981 showed that the birth weight is related to maternal
nutrition (44,45). While the results from the population survey of Tawfeek HI, 1999
showed that the pregnant women who delivered small for gestational age infants had

lower dietary intake than those women who delivered full-term infants (46). The
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studied of Bolzan A, 1999 showed that the risk to have an Intrauterine growth

retardation is significantly related to nutritional status of pregnancies (47).

2.5 Nutrition problem of Thai pregnant women

The food intake of Thai pregnant women affected by deep-rooted believe,
custom and lack of knowledge regarding the nutritive value of locally available foods.
Besides those are the wide variations within socially and geographically defined
groups as well as a preferential allocation of food within the family. |

The mothers in rural poor areas have been found chronically undernourished
prior to pregnancy. Many of them are pregnant at young age, while their own growth
still continue. During pregnancy, their nutritional status is not improved and is even
worse due to false food beliefs and taboos.

Dietary survey of pregnant women in the Northeast region revealed that their
daily energy intakes averaged 2,000 kcal, which were approximately 80% of daily
energy requirement. Protein intakes were rather low, as only 60-89% of the daily
protein requirements was consumed (48). In 1982, the similar result still occurred. The
studied on dietary intakes per day of pregnant women in Bangkok and Bang-Pa-In
were 2,000 kcal, 72 g protein and 1,500 kcal, 50 g protein respectively (6). It was
obvious that both protein and energy intakes of the pregnant women studied were
inadequate. Same as the results of Viriyapanich T, et al. in 1984, it showed that Thai
pregnant women still have an inadequate energy intake and low fat intake in the same
time (49). Among the studies of anemia in pregnant women, 30-50% of this
population has been found anemia (50,51). Inadequate of iron intake was found in

Thai pregnant women, the average iron intake was only 49-55% of the recommended

46603
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dietary allowance (52). From the studied of the Siriv&ﬁasry J, 1995 showed that all
pregnant volunteers had lower average calcium intakes than the recommended (850.94
+ 192.46 Vs 1,200 mg/d) and prevalence of leg cramps in these pregnant was 26.8%
(53). So, not only protein and energy but also another nutrients especially iron and
calcium that should be concerned. Furthermore, the studied of Saowakontha S, et al,
1992 showed that 52.3% of the women in the villages in Northeast of Thailand had
insufficient maternal weight gain below 7 kg and 15.8% of the babies delivered by the
villages women had low birth weight (54).

In 1989 and 1991, low birth weight prevalence rates were 9.5% and 9.0%,
respectively for the entire country. The 1995 low birth weight rates has been reported
as being 8.57 overall, Regionally the rates are 8.4 in Central Thailand, 8.18 in the
Northeast, 8.04 in the South apd 7.47 in Northern Thailand. To alleviate the low birth
weight problem, Thailand introduced the Vallop curve, which measures maternal
weight gain during pregnancy for cpmparison against a standard weight gain. For
underweight women, they are then given a Vallop menu that recommends ways to

improve their food habits (55).
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Source: Ministry of Public Health 2000 (56).
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2.6 Effect of maternal dietary supplementation

The effect of improving maternal nutrition during pregnancy on growth of the
child has not been assessed, since previous studies supplemented the diets of children
as well as mothers. Christiansen J, et al., 1979 clearly show that food supplementation
of pregnant women at risk of malnutrition had an effect on the neonate’s ability to
response to and process visual information (57).

Mora JO, et al., 1979 studied on the randomized trial design in 522 pregnant
women during the third trimester with 155 kcal, 20 g protein per day, the result
indicated that supplementation had a significant effect on the mean birth weight and
maternal weight gain (58).

Rush D, et al., 1980 had studied the effects of dietary supplementation in 748
pregnant women with a liquid diet providing 470 kcal, 40 g protein and 322 kcal, 6 g
protein per day. It was shown that the group with high energy and protein supplements
had increase fetal birth weight than that of the control. But significantly lower than
the low protein supplemented group because of the intolerance to the food (59).
Similar to the results of Winkvist A, et al. in 1998 which indicated that a nutritiénal
supplement provided to the mother benefit her infant if the mother is malnourished
(60).

Khamsimek M. et al., 1988 had studied the effects of integrating supplementary
feeding for pregnant women in 160 pregnant women during the third trimester in Roi-
et province with 100 g/d supplementary food. The result indicated that
supplementation had a significant effect on the mean birth weight and maternal weight

gain (61).
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In a controlled randomized trial in Madura, East Java, pregnant women received a
high (HE) or low (LE) energy supplement that provided 1,950 kJ (465 kcal) or 218 kJ
(52 kcal), respectively, in the last trimester of pregnancy. The effect of this
intervention on the children’s growth was assessed longitudinally for the first 5 years
of life. HE children were significantly heavier than LE children(p<0.05). HE children
were also taller throughout the first 5 years. Weight for height by age was similar in
both groups, but stunting (height-for-age) was less prevalent in HE children. It shows
that, energy supplementation of women for the last 90 days of pregnancy was effective
in the promotion of postnatal growth and reduction in malnutrition of preschool
children (62).

Supplements of several other essential nutrients have been associated with
improved pregnancy outcome. For example, the results of Christian P, et al., 1998
indicate that vitamin A supplementation may reduce the risk for night blindness of
pregnant women in Nepal (63). Similar to vitamin A supplementation, calcium
supplementation has also been associated with a reduce incidence of hypertensive

disorders and leg cramps of pregnant women (64,65).

2.7 Food supplementation and food guideline for Thai pregnant

women

There are least reports, which studied about food supplementation for Thai
pregnant women. Tontisirin K, 1986 (66) studied with 6 formula supplementary foods
for pregnant women. The results showed that among malnourished mothers

supplementation of protein and energy about 13 g and 350 kcal/d during the last
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trimester had significant effects on maternal weight gain, birth weight of the newborn
and placental weight which was comparable with Chiengtong J.’s study in 1984 (67).
For food guideline, there are many reports and books that suggested food for Thai
pregnant women. Most of these suggested to consume foods based on food-based
dietary guidelines in term of amount of foods per day (56,68-72). Otherwise, the

Ministry of Public Health developed the menus for Thai pregnant women (73).

2.8 Sensory acceptability test of food product (74-76)

Acceptance testing is used to determine if panelists like a product, if they prefer
one product to another, and/or if they intend to use a product (acceptance). These types
of evaluation may appear to be identical. However, it is possible for a judge to show a
strong preference for a sample, but not used it or accept if for reasons other than its
like ability. Acceptance tests maybe called affective, preference, or consumer tests. |
Large panels (50-100) are used in this type of sensory evaluation and are often called
consumer panels because untrained, inexperienced judges are used.

Several types of tests may be used to answer the question posed in this type of
testing. The most commonly used evaluation technique for measuring acceptability
and/or preference is the hedonic scale. The word hedonic is defined as “pertaining to,
or consisting in, pleasure.” Hedonic scale may have five to nine points. In addition to
determining the acceptability of a single product, differences in responses to foods can

be determined with the hedonic scale.
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Although verbal hedonic scales like the one just described have been used
frequently, but misinterpretations of the term “dislike moderately” often occurred. A
modification of the hedonic scale was introduced to minimize misinterpretations of
terms. The modification, the facial hedonic scale, is useful with young children and
others with limited reading ability. If consists of five, or nine faces depicting varying

degrees of pleasure or displeasure. One example of a facial hedonic scale is shown in

Figure 2.
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Figure 3. Facial hedonic scale.

Source: Carr MC. Sensory evaluation techniques. 3 ed. New York: CRC Press;

1990. (75)

2.8.1 Home use tests

The test location or test site has numerous effects in the results, not only because
of the geographic location, but also because the place in which the test is conducted
defines several other aspects of the way the product is samples and perceived.

In most case, home use tests represent the ultimate in consumer tests. The product
is tested under its normal conditions of use. The participants are selected to represent

the target population. The entire family’s opinion is obtained, and the influence of one



Piyarat Tunwetchasin Literature Review / 20

family member on another is taken into account. In addition to the product itself the
home use test provides a check on the package to be used and the product preparation

instructions, if applicable.

The advantages of home use tests are:

1. The product is prepared and consumes under natural conditions of use.

2. Information regarding preference between products will be bases on stabilized
(from repeat use) rather than first impression alone as in a mall intercept test.

3. Cumulative effect on the respondent from repeated use can provide information
about the potentials for repeat sale.

4. Statistical sampling plans can be fully utilized.

5. Because more time is available for the completion of the score sheet, more
information can be collec;ted regarding the consumer’s attitudes toward various

characteristics of the product, including sensory attributes, packaging, price, etc.

The disadvantages of the home use tests are:
1. A home use test is time consuming, take a long time to complete.
2. It uses a much smaller set of respondents than a central location test; to reach
many residences would be unnecessarily lengthy and expensive.
3. The possibility of non-response is greater; unless frequently reminded, respondents
forget their tasks; haphazard responses may be given as the rest draws to a close.
4. A maximum of three samples can be compared; any larger number will upset the

natural use situation, which was the reason for choosing a home use test in the first -
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place. Thus multisample tests, such as optimization and category review, do not
lend themselves to home use tests.

5. The tolerance of the product for mistakes in preparation is tested. The resulting
variability in preparation along with variability from the time of use, and from
other foods or products used with the test product, combine to produce a large

variability across a relatively sample of subjects.

2.8.2 Balanced incomplete block designs (BIB)

The BIB design was introduced by Yates (1936) in agricultural experimentation.
A basic problem in agricultural experimentation is the heterogeneity of plots (blocks),
particularly when they are large in size. By having plots that are small in size, it may
be possible to achieve homogeneity within plots and estimate the treatment differences
with increased precision. To estimate all the treatments differences with equal
precision, the arrangement of treatments within blocks should be “balance.”

This design allow sensory analysts to obtain consistent, reliable data from their
panelists even when the total number of samples in the study is greater than the
number that can be evaluated before sensory fatigue sets in. In BIB designs the
panelists evaluate only a portion of the total number of samples (notationally, each
panelist evaluates k of the total of ¢ samples, k < f). The specific set of k samples that a
panelist evaluates is selected so that in a single repetition of a BIB design every
sample is evaluated an equal number of times (denoted by ), and all pairs of samples
are evaluated together an equal number of times (denoted by A). The fact that » and A
are constant for all the samples in a BIB design ensures that each sample mean is

estimated with equal precision and that all pair-wise comparisons between two sample
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means are equally sensitive. The number of blocks required to complete a single
repetition of a BIB design is donated by b.

In order to obtain a sufficiently large number of total replications, the entire
BIB design (b blocks) may have to be repeated several times. The number of repeats
or repetitions of the fundamental design is denoted by p. The total number of blocks is
then pb, yielding a total of pr replications for every sample, and a total of pA for the
number of times every pair of samples occurs in the total BIB design.

There are two general approaches for administering a BIB design in a sensory
study. First, if the number of blocks is relatively small (three or four, for example) it
may be possible to have a small number of panelists (p in all) return several times until
each panelist has completed an entire repetition of the design. (The order of
presentation of the blocks should be randomized separately for each panelist, as should
be the order of presentation‘ of the samples within each block). Second, for large
values of b, the normal practice is to call upon a large number of panelists (pb in all)
and to have each evaluate the samples in a single block. The block of samples that a
particular panelist receives should be assigned at random. The order of presentation of
the samples within each block should again be randomized in all cases.

Although the experimental designs, such as completely randomized (CR) and the‘
randomized complete block designs (RCB), place no restriction on the number of
replications per treatment, the BIB design must satisfy the restrictions.

A@-)=rk1), tr=kb= N
Note that N is the total number of observations in the experiment and that ¢, £, r, b and
A are all integer. The restrictions are that, for a given ¢ and £, the required r and b are

fixed by the design instead of being specified by the researcher. This is an important
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consideration for researchers to be aware of in using this case of design. If 7 and & are

given, the possible choices of 7, b and A are

b= o
k! b(t-k)!
r= (1!
A= (@2 = k1)

(k-1)1(t-k)! -1
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CHAPTER I1

METHODOLOGY

3.1 Study area

Ubonratchathani province was purposively selected as the model of this study since
it was recognized for the nutrition problem of the pregnant women and located field
station of the Institute of Nutrition, Mahidol University. Nayear, Khong Chiam and
Trakarnphutphon districts were selected to represent the rural community, while Muang
and Warinchamrap districts represented the urban community. The mentioned areas were
used in different studies as follow.

3.1.1 Survey on demographic and nutritional status used Nareung subdistrict of
Nayear, Houi-yang subdistrict of Khong Chiam and Lhai-tung subdistrict of
Trakarnphutphon to represent the rural community, while communities around Muang
and Warinchamrap districts represented the urban community.

3.1.2 Survey on available food source used Nadee subdistrict of Nayear and Trakarn

‘subdistrict of Trakarnphutphon to represent the rural community, while communities
around Muang and Warinchamrap districts represented the urban community.

3.1.3 Sensory acceptability and practicality tests used Nadee subdistrict of Nayear

and Houi-yang subdistrict of Khong Chiam were selected to represent the rural



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Food and Nutrition for Development) / 25

community, while communities around Muang and Warinchamrap districts represented

the urban community.

3.2 Survey on demographics and nutrient intake per day of pregnant

women

Prior to menu development and formulation, the information on demographics and
nutritional status of the target population must be obtained.

In this study, the data on food frequency and 24 hrs recall of the target population
which had been surveyed by Viriyapanich T. et al, 1999 (unpublished data) were used

(7).

3.3 Survey on available food source, cooking method and eating habit

The purposes of this survey aimed to identify
(1) The nutrition and affordable food sources and dishes locally available.
(2) The cooking methods that normally performed and
(3) Other relevant eating habits.
The questionnaire as shown in Appendix B was used to perform the survey in the

study areas.
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3.4 Menu development, modification and formulation

3.4.1 Setting nutrition goal
Based on the surveyed information from section 3.2, the ideal nutritive values for

the formulated menus were established in order to fulfill the potentially inadequate
nutrients.

The levels mentioned in the Recommended Daily Allowances for Healthy Thais
(Thai RDA) were used as standard value. The formulated menus should be able to fulfill
at least 70% of the recommended value, except for iron, which had been set for only 15
mg instead of 45 mg. Normally, pregnant women received iron pill which provided 60 mg

Fe everyday from the hospital.

3.4.2 Menu selection

Five recipes for each study area (rural and urban of Ubonratchathani) were primarily
based on the results from the survey from sectidn 3.3. The ingredients of each menu were
adapted from the report by Tutsanasuwun and Kitboonchu, 1993 (78). Each recipe was
usually cooked by using fresh locally available food products and traditional cooking

methods of the target population.

3.4.3 Menu formulation
All selected recipes were modified in order to obtain the desirable nutritive value.

Each developed recipe was evaluated for the nutritive value by using INMUCAL
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computer software developed by the Biostatistics and Computer division of the Institute
of Nutrition, Mahidol University (79).
The amounts of certain ingredients might be adjusted in order to obtain more

acceptable sensory qualification.

3.5 Developmeht of food menu guideline prototype

The prototype of guidelines for food preparation was prepared based on the
information from the survey. The guideline consisted of ingredients of each menu,
nutritive value per menu, illustration of cooking method, and simple descriptive as shown

in Appendix C. It was made separately for rural and urban groups.

3.6 Sensory acceptability and practicality tests

3.6.1 Questionnaire preparation

Questionnaires for testing sensory acceptability and practicality of the menu was
primarily developed and pretested with subjects who lived in Salaya subdistrict
community. The questionnaire was then adjusted based on the pretest result before

implementation (as shown in Appendix D).

3.6.2 Study design and data collection

The principle of home-use acceptability test had been applied in this study.
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The design was based on the number of pregnant women available in the study areas,
which was about 50 (49 and 52 pregnant women for urban and rural area, respectively).
Totally 3 menus were tested, however each pregnant women tested only 2 menus. The
Balanced Incomplete Block (BIB) design was used in the experimental design, where
treatment number is 3 and number of experiment unit per block is 2. From calculation,
BIB design needed 3 blocks (subjects) and each sample was tested by 2 subjects.
Therefore, this set of design was repeated for about 15 times (45 subjects) and each menu
was tested by 30 subjects.

Each time, pregnant women received 1 set of item for 1 menu in a cloth bag
containing food guideline prototype, ingredients and questionnaife. Ingredients were
provided in icebox for subject who did not have refrigerator at home. The subjects also
received a bottle of vegetable oil as token of apﬁreciation.

Subjects were asked to cook at home by following the provided guideline and answer
the questionnaire after the consumpﬁon. In the next day, subject came to meet the
research staff, returned the questionnaire and got the new set of another menu. Here,

subject was also interviewed to recheck of the unclear answer in the questionnaire.

3.6.3 Data analysis
The collected data were analyzed be using SPSSWIN program. The results were

shown as frequency and percentage.
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3.7 Development of food menu guideline for pregnant women

From the results of the studies on sensory acceptability and practicality, the

developed guideline were adjusted for their appropriation.
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Study on demographics and Survey on the available food
nutrient intake per day of sources, way of cooking and
pregnant women in the study eating habits of pregnant women
area. . in the study area.

l l
l

Develop appropriate menus for pregnant women in the study area

l

Develop prototype of food menu guideline for pregnant women
in the study area

|

Test on pracﬁcality and sensory acceptability of
the guideline and food menus.

l

Modify the menus and guideline

l

Appropriate food menus and food menu guideline
for the local pregnant women.

Figure 4. Flow chart of methodology.
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CHAPTER IV

RESULTS

4.1 Demographics and nutrient intakes per day of pregnant women

4.1.1 Household demographics and socio-economic status

The total number of pregnant women divided to urban and rural area were 131
and 132 personnel, respectively. The Household demographic and socio-economic
status was shown in Table 2. Most of pregnant women in urban attained higher than
secondary education level (40.4%), while most of pregnant women in rural area
attained primary education level (86.4%). The occupation of pregnant women in
urban area was housewife (34.6%). But for rural area the occupation was farming
(78.0%).

Household income (in cash) in urban area was 5,001-10,000 baht/month

(35.9%) and 1,001-3,000 baht/month in rural area (42.4%).
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Table 2. Socio-economic status of the studied pregnant women in the urban and rural

Source: Viriyapanich T, et al. '(unpublished data)

4.1.2 Nutrition status of pregnant women

areas
Description Urban (n=131)" Rural (n=132)'

Education of pregnant women
- No education - 1.5
- Primary 26.7 86.4
- Secondary 32.8 10.6
- Higher than secondary 40.4 1.5
Main occupation of pregnant women
- House wife 34.6 144
- Wage earner 27.7 45
- Farming 0.8 78.0
- Government officer 223 0.8
- Own business 14.6 23
Household monthly income
- Lessthan 1,000 baht 3.1 38.6
- 1,001-3,000 baht 9.2 424
- 3,001-5,000 baht 19.8 9.8

- 5,001-10,000 baht 359 6.1
- 10,001-30,000 baht 252 3.0
- 30,001-50,000 baht 5.3 -
- More than 50,000 baht 1.5 -
"as percentage

From secondary data of Viriyapanich T, et al. (unpublished data) shows that the

average age of pregnant women in urban and rural area were 26.5 + 5.6 and 25.7 £ 4.5

years, respectively. The average weeks of gestation of pregnant women in urban and
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rural area were 26.5 + 8 and 26.8 + 7.1 weeks, respectively. Most of pregnant women
both urban and rural area were healthy. The data was shown in Table 3.

Table 3. Nutritional status of pregnant women in the study areas (Mean + SD)

Description Urban area (n=131) Rural area (n=132)
Weight (kg) 58.1+9.2 53.8+78
Height (cm) 1549453 | 1519454
Age (years) 265+56 25.7+45
Week of gestation (weeks) 26.5 + 8.0 26.8+7.1
Health status (%)

- heglihy 90.8 76.5
- weakly 9.2 235

Source: Viriyapanich T, et al. (unpublished data)

4.1.3 Nutrient intakes of pregnant women for 1 day
The data of nutrient intakes per day of Ubonratchathani urban and rural pregnant

women are shown in Table 4 and calculated as percent RDA.

46603 + N131Ath
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Table 4. Nutrient intake per day of pregnant women in the studied areas

Nutrient RDA. Urban ( n = 129) Rural (n=131)
Median %RDA Median %RDA
Energy(kcal) 2,300 1991.0 86.6 1968 85.6
Protein (g) 51 71.5 140.0 62.7 123.0
Fét (8 75 54.2 722 18.5 24.7
CHO (g) 345 297.0 86.1 389.0 112.7
Calcium(mg) 1,200 478.1 39.8 222.0 18.5
Iron (mg) 45 15.1 33.6 133 29.6
Vit. A (RE) 800 426.7 533 198.7 24.8
Vit. C (mg) 80 58.1 730 | 359 450

Source: Viriyapanich T, et al. (unpublished data)

Ratio of energy distribution from protein: fat: carbohydrate in the diet consumed
by pregnant women in urban area was suitable but pregnant women in rural area was
not. They had very low fat and high carbohydrate as shown in Table 5.

Table 5. Energy distribution of protein, fat and carbohydrate in the diet consumed by

pregnant women on 1 day in the studied areas

Study area Energy distribution (%)
Protein Fat. carbohydrate
Urban area 14.6 249 60.5
Rural area 12.7 8.4 78.8
Ideal proportion 10-15 20-30 60-65

Source: Viriyapanich T, et al. (unpublished data)
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4.2 Available food source, cooking method and eating habits

4.2.1 Available food source

Urban area:

There are many markets and supermarkets in urban area as do in Bangkok. So,
the kind and price of these foods look like foods from Bangkok. Food availability and
varieties are much better than rural area.

The example of foods in urban area was shown in Table 6. These foods are
divided according to food categories and their serving size, cost per serving and

nutrient content/serving size.
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Rural area:

Most of foods came from purchasing. There were weekly markets available for
people only in the moming. The grocery store has some kinds of foods such as dried
food, fresh food, and local food. However there were mobile vendors who went to
villages on daily basis. Not only that, people can find some foods from their own
backyard garden. Some food were given from the neighbors. Results from food

availability surveys were shown in Table 7.



Results / 40

Piyarat Tunwetchasin

6’9y 80 6 1'0 €0 8y (umors swoy) €T a3eqqeo duremg '
148 %:14 €T 9°L81 14\ - L'eT vo 193 ssojoulds yuerewry |
LB CEERE)N
81 I'1 S'LT 14 I's vl L0 [4¢ uesqSuniy f
90 1T 01 L'l 6'S 901 Lo 0c muesd ‘¢
0 vl 66 (47 0¢ 8'6v 01 6 pa9s awesss Jorlg g
- 60 L& €00 sE0 S'0L T 1T s[poou ueaq3unjy |
(s¥onpoid pue)

(Ex5)) (sw) (Buw) - (3) (3) (1e0Y)

V UIeN A uoI| wmiofe) 1’ u19101J A31oug
(iyeq) (8)
9Z1S SUTAISS/JUSUOD JUSLINN Suiazss 10d 350 | 9z1s Suiazeg Apowriod poo,g

8218 [RINI Ul AJIjIqeIeAR SPooj Jo Suratas 1ad JUSIUOD JUSLINU PUE SO0 0z1s SUIAISS L S[qEL




M.Sc. (Food and Nutrition for development) / 41

Fac. of Grad. Studies, Mahidol Univ.

€ILYT 9'0 €1 60 €T L'81 6T €1 1A UMD p
- 9°6 124 00 0'8 Tse 01 o Poo[q UMD ¢
quoreds

9'TT Al 8'Pre 68 6'C1 9'9ST 0¥ 09 -USNOTYo PI[[ID T

0'001 80 0'€9 6'S 79 008 Sl 0s §382 ‘uayomD 1

165 70 0¥l 10 €0 0'€¢ (umoi3 swoy) 01 o] AJoH L

sy €0 $'91 10 €0 vy (umois awoy) 0l oned] [ised ‘9

8'€S S0 0¥ 10 Al Ly (umoi3 swoy) ) oABS[ JUIN 'S

y'LIE v'T 899 A\ L1 9'81 (umo13 swoy) €S pmo3 AA] ¢

£'S9 T0 ¥4 10 90 $'T1 v'0 6C upjdumg ¢
@) (Bur) (Bu) @) @) (jeox)
V UrweyA uoIj wne) 1eq uo1d A810u7

(1yeq) 3 AyIpourod pooy
9Z1s SUIAISS/JUUO0D JUSLINN Surarss xad 3500 | 9z1s BurAleg

('3u09) Baie [eIns ul AN[Iqe[TeAR SPOOJ JO SuIAISS Jod JUSIUOS JUSLINU PUB JS0O “9ZIS SUIAISG °L JqB],




Results / 42

Piyarat Tunwetchasin

- 90 191 0 €L gee 0L 133 1eow-301 ‘€]

- Lo ¥'81 o v'8 08¢ 08 op sjodpe], ‘71

- 81 L (4] 8¢ v'6¢ 0¢ 33 [Teq Jeatt paj00)) “11

0°S1S 6¢C 91 6’1 1'8 Svs (45 8¢ ued1o yoag ‘0]

v9 (4! 9¢ 67 08 009 0y ov Jeg 6

L0l 8's €Ll 9¢ 0§ 0'9¢ 001 0tl dnos wegio yiod g

(104-001) |

- 'l Ty PEl $6 b'8ST 0y 09 98esnes yiod paureass °,

L°LLY: vl L& vo 9¢C st 'l £l A I0d "9

- o0 1 I'e 9?1 919 (A3 ov Hod ¢
(TD (sw) (sw) €)) () (180%)
V urwepa uoij wmniore) 18 u19301d A31oug

(veq) 6))
9ZIS SUIAISS/JUSIUOD JUILHNN Butazes 10d 3500 | 2z1s Suialeg AIpowrurod poog

('u00) eare ey ut Ayjiqe[reAr spooy Jo Surales 1od JUSIUOD JUSLINY PUB 50D ‘OZIS SuiAIsg L 9qBL




M.Sc. (Food and Nutrition for development) / 43

Fac. of Grad. Studies, Mahidol Univ.

6S 89 €0 1 g€ L6l vl LT [reus puod ‘[ |

- v'e Lyl 10 Le 90¢ $0 0¢ we[o anuog, 01

- ve 9'9LT €0 9¢ 9'0¢ 0€ 4! duys paug ‘6

- Lo S'1s vo 43 (4[4 I's [43 dunyg g

- (Al ' €0 9 $'LT I't |14 pmbg L

- A" 0'ssT vl 88 cos S0 St 4sy [fews pauqg ‘9

o0nes 0JBWO)

- €T 0°s91 LT Tl 7 4 0¢ Ul SuIpIes pauued ‘¢

00t 1o 611 80 v9 g£ve x4 193 4stped vy

L1 o 14! 99 99 9'1¢ 0§ 12 4sy prezze| psug ‘¢

£s €0 9'¢8 8¢ 9! £'96 0y 193 morutu pauy g

- 01 v'sS S8 $'8 (4°14 0¢ 143 [o1ao8W pawrel§ |
(T - (3uw) (sw) - (d) @ (1eox)

V urweiA uolIy wmoje) 1eq u13)01d A310ug
(1yeq) 6))
9Z1S BUIAISS/JUSUOD JUSLYNN Surares 1od 150D | 9zIs Surazeg Apowriod poo,j

("u09) vare [erns ut AJqe[reae spooy Jo Surales 1od JUSIU0S JUSLINY PUR 1500 “0ZIS SUIARS *L J[qE]L




Results / 44

'SORIPOWWIOD POOJ ISOY} UI SIUSLINY JO SIUNOUIE JUBILIUSIS Y} MOYS sIdquIn pjog

Iegns pue uesqSunw pa[ny-op punoid yim [[eq mojy snounnig pary-dosp s1 Suoy-rery -

919 ‘103 Y[IW JNUOJ0D YIIA PIXITW [SOTULISA SOL PAYOOD ST [} SIYIA] - 'SIAYI0 |

L9l A 8'vC €6 Le 8°60C 0T 9 Juoy-reyy ‘g
9'0v A £6b Sye 140! 8°TL9 0's 06T ey _YN 1
SI3G0
405 44 0 Sl 7’0 'l PIL LT ovl (odw) ehedeq ¢
T'ILE b0 8¢l 0 80 9's8 6'C 8€1 (3du) oBuey |
A ST

T (fw) T (Fuw) (3) (3) (Jeoy)

V UTWeA uoi] wmiope)) 18, u19}01g A310ug
(1yeq) )
9IS SUIAISSJUSUOD JUSLHNN Surazes 10d 3500 | 9z1s Suialeg Apowros poog

-

Piyarat Tunwetchasin

("ju09) vore yeII W b:Em:?w mvo& Jo Buraxos 1od jusiuoo Juswynu pue uwoo ‘az1s SulAIeg L dIqBL




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Food and Nutrition for development) / 45

4.2.2 Cooking method

From observation, least of food in rural area cooks with oil or coconut milk.
Since eating habits and their thought that fat and oil have bad smell and reduce
appetite. The cooking methods that were usually performed in rural included boiling,
steaming, grilling, while frying were other additional cooking methods for subjects in

the urban areas.

4.2.3 Eating habits

In the rural area of Ubonratchathani Province, the typical meal consists of cooked
glutinous rice consumed with “jeaw”, vegetables and small amounts of fishes. Beside
these, “som-tum” is the popular dish for people in this area too.

The jeaw, which is almost the regular dish for many rural Northeast Thais, is
usually a mixture of fermented fish, chilies and condiments and consume with
vegetables. Sometime if they could not find or have no money to buy any foods, they
only consummed glutinous rice with jeaw.

For urban area, cooked glutinous rice is staple foods. But cooked rice still
consumed by many people too. Side dishes similar to other urban area in Thailand.

Both areas, there was no special distribution of protein or other nutrient rich
sources to pregnant women. However, fruit was the extra food for pregnant women in
rural area. Most of pregnant women in both areas had no restricted food. Meal was
prepared by pregnant women in both areas (81.6% in urban and 98.1% in rural area).

The data was shown in Table 8.
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Table 8. Eating habits of pregnant women in the studied area
Description Urban (n=49)" Rural (n=52)'
The kinds of restricted food while
pregnancy.
- None 65.3 76.9
- Pork/beef organ 12.2 3.8
- Eggs 8.2 9.6
- Durians 6.1 3.8
- Others 8.2 5.8
| The kinds of extra food while pregnancy
- None 34.7 30.8
- Fruits 18.4 32.7
- Desserts 12.2 23.1
- Beverages 20.4 3.8
- Others 143 9.6
Person who prepared meal at home '
- Pregnant women 81.6 98.1
- Others persons 18.4 1.9

' as percentage

The eating habits of pregnant women in other kinds of foods were as follow
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4.2.3.1 Desserts

Most of pregnant women in urban area consumed desserts more than 1-3
times/week during pregnancy period (Table 9) with about half consumed desserts with
coconut milk. While about 54% of pregnant women in rural consumed desserts less
than 1-3 times/week. Acquisition of these desserts were purchase both areas (93.3%
in urban and 70.8% in rural).

Table 9. Kind, consumption frequency and way of acquisition of desserts of pregnant

women
Description Urban (n=49)" Rural (n=52)'
Consumed more than 1-3 times/week during | 61.2 46.2
pregnancy :
1. The kind of desserts
- Dessert with coconut milk | 56.7 | 75.0
- Dessert without coconut milk » 36.7 | 25.0
- No specific 6.6 -
2. Frequency consumption ,
- Everyday ' 36.7 ‘ 29.2
- 1-3 times/week 63.3 70.8
3. Way of acquisition : ‘
- Purchased 7 939 ' 70.8
- Produced 33 29.2
- Given 34 ‘ -
Consumed less than 1-3 fimes/week during | 3838 538
pregnancy '
Reason: - Inconvenient - 35.7
- Not prefer 100 | 28.9
- No money ' - ' 35.7

' as percentage
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4.2.3.2 Fried foods

Most of pregnant women in urban area consumed fried foods more than 1-3
times/week during pregnancy period (Table 10). More than 70% of pregnant women
in this area consumed fried meat. While about half of pregnant women in rural area
consumed fried foods less than 1-3 times/week (44.2%). Acquisition of these fried
foods were purchase both areas (65% in urban and 68.9% in rural).

Table 10. Kind, consumption frequency and way of acquisition of fried foods of

pregnant women
Description Urban (n=49)" Rural (n=52)"

Consumed more than 1-3 times/week during | 81.6 55.8
pregnancy
1. The kind of fried food
- Fried fruits _ 20.0 379
- Fried meat , 75.0 62.1
- Others such as fried vegetable 5.0 -

' 2. Frequency consumption
- Everyday 20.0 13.8
- 1-3 times/week | 80.0 86.2
3. Way of acquisition '
- Purchased 65.0 68.9
- Produced | 350 35.1
Consumed less than 1-3 times/week during 18.4 442
pregnancy

' Reason: - Inconvenient 25.0 g 25.0

- Not prefer ' 75.0 75.0

T as percentage
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4.2.3.3 Snack foods
Table 11 shown 57-62% of pregnant women in both areas consumed snack foods
less than 1-3 times/week during pregnancy period because they did not prefer to eat it.

Table 11. Kind, consumption frequency and way of acquisition of snack foods of

pregnant women
Description Urban (n=49)" Rural (n=52)"
Consumed more than 1-3 times/week during 38.8 423
pregnancy :
1. The kind of snack food
- Popcorn 26.3 : -
- Rice crispy 21.1 45.5
- Kanom ping/kha gai/kanom khai - 273
- Nut and product - ‘ 13.6
- Potato chip ' 474 ' 13.6
- No specific : 5r) -
- 2. Frequency consumption ;
- Everyday 26.3 13.6
- 1-3 times/week 73.7 86.4
3. Way of acquisition
- Purchased | | 100 | 100
- Produced - ' -
Consumed less than 1-3 times/week during 61.2 57.7
pregnancy
Reason: - Inconvenient - 133
- Don’t hungry , 16.7 16.7
- Not prefer , 833 50.0
- No money ‘ - 20.0

"as percentage
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Most of pregnant women in both urban and rural areas consumed fruits more than

1-3 times/week during pregnancy period (Table 12). Acquisition of these fruits were

purchase both areas (89.4% in urban and 61.5% in rural)

Table 12. Kind, consumption frequency and way of acquisition of fruits of pregnant

women
Description Urban (n=49)" Rural (n=52)"
Consumed more than 1-3 times/week during 96.0 75.0
pregnancy
| 1. The kind of fruit
- Orange 36.2 20.5
- Banana 12.8 41.0
- Mango 15.0 23.1
- Others such as grape, apple, rambutan, 24.0 154
durian, etc.
- No specific 20 -
' 2. Frequency consumption
- Everyday 383 41.0
- 1-3 times/week 61.7 59.0
| 3. Way of acquisition
- Purchased 89.4 61.5
- Produced 10.6 359
- Given - 26
| Consumed less than 1-3 times/week during 4.0 25.0
pregnancy
' Reason: - Inconvenient - 15.4
- Not prefer 100 30.8
- No money - 53.8

' as percentage




Fac. of Grad. Studies, Mahidol Univ.

4.2.3.5 Milk and dairy products

M.Sc. (Food and Nutrition for development) / 51

Table 13 shown most of pregnant women in urban area consumed milk and dairy

product more than 1-3 times/week during pregnancy period. They consumed milk and

dairy product everyday (65.7%) with about half consumed UHT milk. While 56% of

pregnant women in rural area consume milks and dairy products less than 1-3

times/week. Acquisition of these milks were purchase both areas.

Table 13. Kind, consumption frequency and way of acquisition of milk and dairy

products of pregnant women

Description Urban (n=49)' Rural (n=52)’
Consumed more than 1-3 times/week during 71.4 442
pregnancy
1. The kind of milk
- UHT milk 543 91.3
- Pasteurized milk 8.6 8.7
- Sterilized milk 17.1 -
- Drinking yogurt 114 -
- Others 8.6 -
2. Frequency consumption
- Everyday 65.7 34.8
- 1-3 times/week 343 65.2
' 3. Way of acquisition
- Purchased 100 100
- Consumed less than 1-3 times/week during 28.6 55.8
pregnancy
Reason: - Inconvenient - 143
- Don’t hungry 23.9 7.1
- Not prefer 61.5 32.1
- No money 14.6 46.5

! as percentage
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4.2.3.6 Beverages

Most of pregnant women in urban area consume beverages more than 1-3
times/week during pregnancy period (Table 14). The main kinds of beverages in this
area were soft drinks. In rural area, 69% of pregnant women consumed beverage less
than 1-3 times/week. Acquisition of these beverages was purchase both areas.

Table 14. Kind, consumption frequency and way of acquisition of beverages of

pregnant women
Description Urban (n=49)’ Rural (n=52)"
Consumed more than 1-3 times/week during 67.3 30.8
pregnancy
' 1. The kind of drinks
- Soft drink 84.8 81.3
- Fruit juice , 12.1 -
- Others such as coffee, cocoa | 3.1 18.7

2. Frequency consumption

- Everyday 545 313

- 1-3 times/week | 45.5 68.7

3. Way of acquisition

- Purchased 93.9 . 93.8

- Produced 6.1 6.2

Consumed less than 1-3 times/week during 32.7 69.2

pregnancy

Reason: - Inconvenient - 27.8
- Don’t hungry 12,5 83
- Not prefer 75.0 222
- No money 12,5 41.7

'as percentage
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4.3 Menu development

4.3.1 Nutritional goal

Consequently from Table 4, the nutrient intake that were not reach 70% RDA
were listed and the missing nutrient were calculated as show in Table 15. For urban
area, the nutrients that pregnant women still missing and less than 70% of the
recommended daily allowance were calcium, iron and vitamin A. For rural area,
pregnant women still have insufficiency nutrient intake that were fat, calcium, iron,
vitamin A and vitamin C.

It should be noted that the recommendation for Fe for pregnant women is 45 mg
but in this study it was set only 15 mg. Because normally pregnant women can get Fe
pill about 60 mg/d from hospital.

Table 15. Information of nutljient content needed for developed menus of urban and

rural areas in order to fulfill the inadequacy nutrients

Nutrient Nutrition goal Urban area Rural area
(70%RDA) Nutrient | Missing | Nutrient | Missing
intake* nutrient intake* nutrient
content content
Fat 64¢g 54.2 9.8 18.5 455
(25% total calories)
Calcium 840 mg 478.1 361.9 222 618
Iron 15 mg 15.1 - 13.3 1.7
Vitamin A 560 RE 426.7 133.3 198.7 361.3
Vitamin C 56 mg 58.1 - 35.9 20.1

* Source: Viriyapanich T, et al. (unpublished data)
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4.3.2 Menu selection
Popular and usually dishes of each area were selected and modified. Besides, the
locally available foods that easily to procure and have high nutritive value were
selected in suggestion.
Urban area:

i. S menus were selected
1. Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)
2. Fried tofu with vegetables and pork (Tao hu shong krueng)
3. Fried rice with canned sardines in tomato sauce (Khao phud pla-kra-pong)
4. Fried rice with tofu (Khao phud tao hu)
5. Pork liver with chilies and basil leaves (Phud graproa tub moo)

ii. The suggested locally available foods
1. Small fried fishes .
2. Grilled, fried, boiled or cooked pork liver/ chicken liver
3. Mhee kati (cooked rice vennicelii mixed with coconut milk, tofu, etc.)
4. Kanom tua pap (cooked glutinous flour with dehulled mungbean, coconut meat,

sugar and sesame)
5. Tao suan (dehulled mungbean in cooked cassava flour and cover with coconut

milk)/ Pla tong ko (deep fried wheat flour dough)
6. Khao tom phud (glutinous rice steamed with coconut milk)

Rural area:

i. 5 menus were selected

1. Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)

2. Glutinous rice cooked with dehulled mungbean and peanut (Khoa nheaw na tua)
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3. Grilled catfish mixed with vegetables and condiments (Laab pla duk)

4. Chicken curry with pumpkin (Khang gai sai fuktong)

5. Chopped chicken-sparerib steamed with chilies paste (Mok se krong gai)

ii. The suggested locally available foods

1. Small fried fishes

2. Grilled, fried, boiled or cooked pork liver/ chicken liver

3. Tao suan (dehulled mungbean in cooked cassava flour and cover with coconut
milk)/ Pla tong ko (deep fried wheat flour dough)

4. Grilled, fried, or cooked chicken-sparerib

5. Steamed, fried or cooked pork sausage (moo-yor)

6. Steamed pumpkin with coconut.

The nutritive value of suggested locally available foods was shown in Appendix E.

4.3.3 Menu formulation
The INMUCAL computer program was used to calculate for nutritive value. After
that, each menu was modified until an appropriate recipe is obtained. The formulaﬁon

of each menu was shown below.
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1. Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)

Ingredients:

Hen egg

Canned sardines in tomato sauce
Ivy gourd

Basil leaves

Vegetable oil

Fish sauce

Net weight: 115 g (for 1 meal)

legg
1 piece
3 tablespoons
2 tablespoons

4 tablespoons

Figure 5. Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)



Fac. of Grad. Studies, Mahidol Univ. M.Sc¢. (Food and Nutrition for development) / 57

2. Fried tofu with vegetables and pork (Tao hu shong krueng)

Ingredients:

Tofu, diced 1 piece
Chopped pork 3 tablespoons
Onion-young green 1 ladle
Carrot 2 tablespoons
Sweet pepper 2 tablespoons

Garlic, chopped 2 tablespoons
Vegetable oil 3 tablespoons
Fish sauce, sugar

Net weight: 237 g (for 1 meals)

Figure 6. Fried tofu with vegetables and pork (Tao hu shong krueng)
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3. Fried rice with canned sardines in tomato sauce (Khao phud pla-kra-pong)

Ingredients:

Cooked rice

Canned sardines in tomato sauce
Pumpkin, diced

Carrot, diced

Onion, diced

Chinese kale, sliced

Coriander, sliced

Garlic, chopped

Vegetable oil

Fish sauce, sugar
Net weight: 417 g (for 1 meal)

2 ladles

2 pieces

2 tablespoons
2 tablespoons
2 tablespoons
1 ladle

1 stem

2 tablespoons
3 tablespoons

Figure 7. Fried rice with canned sardines in tomato sauce (Khao phud pla-kra-pong)
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4. Fried rice with tofu (Khao phud tao hu)

Ingredients:

Cooked rice 3 ladles
Tofu, diced Y2 piece

Pork liver, diced 1 tablespoon
Dried shrimp 1 tablespoons
Tomato, diced 2 tablespoons
pumpkin, diced 2 tablespoons
Onion, diced 2 tablespoons
Coriander, slice 1 stem

Garlic, chopped 2 tablespoons
Vegetable oil 3 tablespoons
Fish sauce, sugar

Net weight: 347 g (for 1 meal)

Figure 8. Fried rice with tofu (Khao phud tao hu)
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5. Pork liver with chilies and basil leaves (Phud graproa tub moo)

Ingredients:

Pork liver Y2 cup

Basil leaves Y2 cup

Chili 5 chilies
Corn-young 2 tablespoons
Garlic, chopped 2 tablespoons
Vegetable oil 2 tablespoons

Fish sauce, sugar
Netweight: 103 g (for 1 meal)
(This menu should eat only once a week. It provides enough for vitamin A)

Figure 9. Pork liver with chilies and basil leaves (Phud graproa tub moo)



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Food and Nutrition for development) / 61

Rural area:

1. Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)
Ingredients:
Hen egg 1 egg

Canned sardines in tomato sauce 1 piece

Ivy gourd 3 tablespoons
Basil leaves 2 tablespoons
Vegetable oil 4 tablespoons
Fish sauce

Net weight: 115 g (for 1 meal)

Figure 10. Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)
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2. Glutinous rice cooked with dehulled mungbean and peanut

(Khoa nheaw na tua)
Ingredients:
Peanut
Dehulled mungbean
Dried shrimp
Glutinous rice
Vegetable oil

Salt, sugar

1 tablespoons
1 tablespoons
1 tablespoons
5 tablespoons

1 teaspoon

Net weight: 159 g (for 1 meal)

Figure 11. Glutinous rice cooked with dehulled mungbean and peanut

(Khoa nheaw na tua)

Results / 62
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3. Grilled catfish mixed with vegetables and condiments (Laab pla duk)

Ingredients:

Catfish, grilled (medium size) 1 fish

Onion young green, thin sliced 2 tablespoons
Shallot bulbs, thin sliced 1 tablespoons
Galangal, thin sliced 1 teaspoons
Mint leaves Y2 cup

Kaffer lime-leaves, thin sliced 1 tablespoons
Roasted rice 2 teaspoons
Chili powder 1 teaspoon
Black sesame seed 3 teaspoons
Fish sauce, Lemon water

Vegetables such as basil leave, swamp cabbage
Net weight: 212 g (for 1 meal)

Figure 12. Grilled catfish mixed with vegetables and condiments (Laab pla duk)

16603
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4. Chicken curry with pumpkin (Khang gai sai fuktong)

Ingredients:

Chicken 2 ladles
Amaranth spineless 1 ladle
Pumpkin 2 ladles

Holy leaves 2 tablespoons
Vegetable oil 1 tablespoons

Fish sauce, water fermented fish

Ingredients for making a curry paste:

Lemon grass, thin sliced 1 tablespoons
Dried chili 5-6 chilies
Kaffer lime-leaves, thin sliced 3 leaves
Shallot bulbs, thin sliced 1 bulb

Salt

Net weight: 432 g (for 2 meals)

Figure 13. Chicken curry with pumpkin (Khang gai sai fuktong)



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Food and Nutrition for development) / 65

5. Chopped chicken-sparerib steamed with chilies paste (Mok se krong gai)

Ingredients:

Bamboo shoot 3 ladles

Ya nang leaves 3 leaves

Wildbetal leaves 3 leaves
Holy leaves Y2 cup
Chicken-sparerib, chopped 1 ladle

Kaffer lime-leaves 3 leaves

Fish sauce, water fermented fish

Ingredients for making a curry paste:

Dried chili 5-6 chilies
Shallot bulbs, thin sliced 1 bulb

Kaffer lime-leaves, thin sliced 3 leaves
Wild ginger, thin sliced 1 tablespoons
Salt

Net weight: 230 g (for 1 meal)

Figure 14. Chopped chicken-sparerib steamed with chilies paste (Mok se krong gai)
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Energy and nutritive value of each developed menu was shown in Table 16.

Table 16. Energy and nutritive value for the developed menus

menu Energy | Protein | Fat Ca Fe Vit.A
(kcal) | (® (8 | (mg) | (mg) (RE)

Urban area:

1. Omelet with canned sardines in 3365 {15.1 {300 {2059 {29 |156.9
tomato sauce

2. Fried tofu with vegetables and 4424 1284 319 [3182 |96 |372.1
pork

3. Fried rice with canned sardinesin | 502.5 {204 |21.2 |310.8 |53 |3889
tomato sauce

4. Fried rice with tofu 6452 235 (249 [3871 |87 (9358

5. Pork liver with chilies and basil 2209 (172 144 |12.1 |88 |4269.9
leaves ' |

Rural area:

1. Omelet with canned sardines in 3365 | 151 |30.0 {2059 |29 |156.9
tomato sauce

2. Glutinous rice cooked with 382.7 | 139 11.8 | 1929 {30 |10
dehulled mungbean and peanut

3. Grilled catfish mixed with 2717 {30.1 (83 [1557 |25 |839
vegetable and condiments |

4. Chicken curry with pumpkin > 4142 404 (183 |882 |51 |4535

5. Chopped chicken-sparerib steamed | 190.0 | 154 |79 |3535 |24 |1325

with chilies paste

! Because vitamin A can be stored in the body, daily intake is not necessary. So,

pregnant women should consumed this menu once a week.

2 for 2 meals




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Food and Nutrition for development) / 67

4.4 Development of food menu guideline prototype

The prototype of guideline for food preparation was prepared separately for rural
and urban areas. The guideline consisted of ingredients of each menu, amount of
ingredients, nutritive values per menu, illustrations with explanation step by step for

cooking method. It was shown in Appendix C.

4.5 Sensory acceptability and practicality tests

4.5.1 Opinion of pregnant women on the suggested locally available foods
4.5.1.1 Urban area
Results from questionnaire and interview are described below and shown in
Table 17.
About half of prégnant women like Small fried fishes, Mhee kati and
Kanom tua pap. While more than 65% like Grilled, fried, boiled or cooked pork
liver/chicken liver. Most of pregnant women will consume these foods if being

suggested and will pass the information to other pregnant women.
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Table 17. Opinion of pregnant women in urban area on the suggested locally available

' - Not pass

foods
description FU1 | FU2 | FU3 | FU4 | FUS | FU6
(%) § (%) | () | %) | (%) | (%)
Likability | ‘
- Like 592 1775 (510 1500 |776 |(66.7
| - Not like 408 1225 149.0 1500 (224 333
| Consume if being suggested | |
- Consume 816 (918 1708 625 1939 |857
- Not consume 184 (82 292 [375 |61 |143
Cause: - Inconvenient 111 |- 1 14.2 11.8 333 16.7
- No money o - - - - -
| - Not prefer 889 | 100 857 [882 1667 |833
' Pass the information to others
pregnant women
- Pass 1889 (979 |89 v 87.8 193.0 {907
1.1 }53.1 171 122 1170 9.3

Remarks: FU1 = Small fried fishes
FU2 = Grilled, fried, boiled or cooked pork liver/chicken liver
FU3 = Mhee kati (cooked rice vermicelli mixed with coconut milk, tofu,

etc.)

FU4 = Kanom tua pap (cooked glutinous flour with dehulled mungbean,

- coconut meat, sugar and sesame)

FUS = Tao suan (dehulled mungbean in cooked cassava flour and cover
with coconut milk)/ Pla tong ko (deep fried wheat flour dough)
FU6 = Khao tom phud (glutinous rice steamed with coconut milk)
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4.5.1.2 Rural area

Results from questionnaire and interview are described below and shown in
Table 18.

60-90% of pregnant women likes the suggested foods. Most of pregnant
women will consume if being suggestéd and will pass the information to other
pregnant women.

Table 18. Opinion of pregnant women in rural area on the suggested locally available

foods
description FR1 | FR2 | FR3 | FR4 | FRS5 | FR6
) L ) L () | (R | ) | (%)
Likability | |
- Like 750 | 769 | 843 | 615 | 70.0 | 902
- Not like 250 | 231 | 157 | 385 | 300 | 98
' Consume if being suggested .
ji-Consume 827 | 827 | 769 | 827 | 73.1 | 885
' - Not consume ‘ 173 | 173 | 231 | 173 | 269 | 115 |
Cause: - Inconvenient 11 | 111 ] 500 | - | 308 | 500
- No money . 122167 111 | 77 | 167
- Not prefer 889 | 667 | 333 | 889 | 615 | 333
Pass the information to others
; pregnant women
- Pass 826 | 89.8 | 872 | 745 | 83.0 | 93.8
- Not pass 174 | 102 |} 128 | 255 | 170 | 63

“Remarks: FR1 = Small fishes fried
FR2 = Pork liver/ chicken liver grilled, fried, boiled or cooked
FR3 = Tao suan (dehulled mungbean in cooked cassava flour and cover
with coconut milk)/ Pla tong ko (deep fried wheat flour dough)
FR4 = Grilled, fried, or cooked chicken-sparerib
FRS = Steamed, fried or cooked pork-sausage (moo-yor)
FR6 = Steamed pumpkin with coconut.
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4.5.2 Food acceptability and practicality for each menu.

The developed menus in this study were distributed to pregnant women. Each
menu was tested in 33 times for urban area and 34 times for rural area. Evaluation of
the questionnaires revealed that some pregnant women did not follow food guideline.
So, the number of subjects for each menu was changed to 30, 33 and 29 personnels for
omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong), fried tofu with
vegetables and pork (Tao hu shong krueng) and fried rice with canned sardines in
tomato sauce (Khao phud pla-kra-pong), respectively. Omelet with canned sardines in
tomato sauce (Khai jiew pla-kra-pong), chicken curry with pumpkin (Khang gai sai
fuktong) and glutinous rice cooked with dehulled mungbean and peanut (Khoa nheaw
na tua) were tested by 32 personnels.

The results of acceptability and practicality test of the menus were as follows.
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4.5.2.1 The opinion of the pregnant women on the food menu guideline
prototype
The guideline prototype for each menu was rated understanding by 100% of
the pregnant women for every menus both urban and rural area (Table 19).

Table 19. Opinion of the pregnant women on the food guideline prototype (%)

Opinion Urban Rural
PU1 PU2 PU3 PR1 PR2 PR3
(n=30) | (n=33) | (n=29) |(n=32) | (n=32) | (n=32)
Picture
- Understanding 100 100 100 100 100 100
- Misunderstanding - - - - - -
Explanation
- Understanding 100 100 100 100 100 100
- Misunderstanding - - - - - -
Overall
- Understanding 100 100 100 100 100 100
- Misunderstanding - - - - - -
Remarks:

PU1 = Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)
PU2 = Fried tofu with vegetables and pork (Tao hu shong krueng)

PU3 = Fried rice with canned sardines in tomato sauce (Khao phud pla-kra-pong)
PR1 = Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)
PR2 = Chicken curry with pumpkin (Khang gai sai fuktong)

PR3 = Glutinous rice cooked with dehulled mungbean and peanut

(Khoa nheaw na tua)
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4.5.2.2 Opinion of the pregnant women on tested menus preparation

(Table 20).

Generally, the convenience for acquisition of raw materials and cooking
were convenient for every menus. Regarding the amount of raw materials, most of
subjects answered that it was suitable in both areas except 50% of pregnant women in
urban area thought that PUl (Omelet with canned sardines in tomato sauce) was
unsuitable and should modify for more suitable (43.3%). While 37.5% of pregnant
women in rural area thought that PR1 (Omelet with canned sardines in tomato sauce)
was unsuitable. However, about 72% of pregnant women in this area thought that no
needs for recipes or cooking method modification for this menu.

Most of subjects in both areas will prepare these menus by themselves in

the future.
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PU1 = Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)

PU2 = Fried tofu with vegetables and pork (Tao hu shong krueng)

Opinion Urban Rural
' PU1 | PU2 | PU3 | PR1 | PR2 | PR3
(n=30) | (=33) | @=29) | @=32) | (n=32) | (n=32)
1. Acquisition of raw materials

- Convenience 96.7 (909 [96.6 |[781 |[719 656

- Inconvenience 33 9.1 34 219 1281 |344

| 2. Cooking method _

- Convenience 939 1970 1966 |100 96.9 100
- Inconvenience 6.1 3.0 34 - 3.1 -
3. Amount of raw materials.

- Suitable 500 879 793 (625 813 |875
- Unsuitable 1500 {121 (207 375 (187 |125
4. Needs for recipe or cooking

method modification

- Noneed 567 [90.9 |655 |[719 |750 |813
- Need 433 191 345 1281 250 188

| 5. Will pregnant women prepare

this dish in future?
- will 900 1900 1897 |781 |813 |781

- Will not 100 1100 (103 (219 187 |219

Remarks:

PU3 = Fried rice with canned sardines in tomato sauce (Khao phud pla-kra-pong)

PR1 = Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)

PR2 = Chicken curry with pumpkin (Khang gai sai fuktong)

PR3 = Glutinous rice cooked with dehulled mungbean and peanut

(Khoa nheaw na tua)
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Table 21 shows the opinion on the modification of PU1 (Omelet with canned
sardines in tomato sauce). It was found that 61.5% reported no need to add basil-
leaves. Hence this menu must to improve before advice in food menu guideline.

Table 21. Opinion on the way of modification of PU1 (Omelet with canned sardines

in tomato sauce)

Way of modification | percent
- Use pork instead canned sardines 23.1
- Reduce vegetable oil 7.7
- Do not add basil-leaves 61.5
- Add more egg 7.7

4.5.2.3 The opinion of pregnant women on the tested menus (Table 22)

The menus were ratéd attractive by more than 87% of the subjects. The
acceptability of flavor was at least 56% for all menus.

Most of subjects consumed all of menu more than half dish and consumed with
other foods except PU3 (Fried rice with canned sardines in tomato sauce) and PR3
(Glutinous rice cooked with dehulled mungbean and peanut) which consumed only
this menu (69.0 and 68.8%).

More than 90% of subjects thought that these menus were suitable for advice

to other pregnant women.
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Table 22. Opinion of the pregnant women on the tested menus (%)

PU1 = Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)

PU2 = Fried tofu with vegetables and pork (Tao hu shong krueng)

Opinion Urban Rural
PU1 | PU2 | PU3 | PRI | PR2 | PR3
(n=30) | (0=33) | (0=29) | (n=32) | (n=32) | (n=32)
| 1. General appearance of menus
- Attractive | 96.7 | 909 | 966 | 875 100 93.8
- Unattractive 33 3.1 34 12.5 - 6.2
2. Flavor of food
- Like 56.7 | 72.7 760 | 657 | 90.7 | 625
- Neither like nor dislike 233 | 212 | 172 | 188 | 63 | 219
- Dislike 200 | 6.1 6.8 15.5 3.0 15.6
3. Amount of food that can eat
- Less than half dish 67 | 152 | 69 | 125 | 63 | 344
- Half to more than half dish ' 934 ’ 84.9 93.1 | 875 93.8 | 65.6
4. Way of consumption
- With other dishes 700 | 667 | 31.0 | 688 | 688 | 313
- Only this menu 300 | 333 | 69.0 | 313 | 313 | 688
5. Should the menu advisedto | |
other pregnant women?
- Should 93.1 | 100 | 965 | 935 | 100 | 969
- Should not 6.9 - 3.6 6.5 - 3.1
Remarks:

PU3 = Fried rice with canned sardines in tomato sauce (Khao phud pla-kra-pong)

PR1 = Omelet with canned sardines in tomato sauce (Khai jiew pla-kra-pong)

PR2 = Chicken curry with pumpkin (Khang gai sai fuktong)

PR3 = Glutinous rice cooked with dehulled mungbean and peanut

(Khoa nheaw na tua)




Piyarat Tunwetchasin Results / 76

4.6 Development of food menu guideline for pregnant women

Pregnant women in urban area suggested to modified PUl (Omelet with
canned sardines in tomato sauce) menu by not adding basil leaves. So, this menu was
adjusted and the ingredients, weight and nutritive values of this menu were shown as
follows;

Ingredients:
- Hen egg 1egg

- Canned sardines in tomato sauce 1 piece

- Ivy gourd 5 tablespoons
- Vegetable oil 4 tablespoons
- Fish sauce

Weight: 115 g

Nutritive value:
Energy 336.1 kcal. Calcium 204.3 mg.
Protein 151g Iron 3.0 mg
Fat 30.0g. Vitamin A 163.5RE.

After that, food menu guideline was developed from each menu. This guideline
divided into 6 parts.
1. Preface
2. Nutritional need during pregnancy period
3. Suggestion for daily life of pregnant women
4. Food menus for Thai pregnant women in Bangkok area
5. Food menus for Thai pregnant women in rural area

6. Food menus for Thai pregnant women in urban area
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Part 4-6 shows the menus that developed in this study except, food menus for
pregnant women in Bangkok area. These food menus composed of name, picture,
ingredients, net weight, nutritive values and illustration of cooking method. These
illustrations are easily to understand and suitable for pregnant women who can not

read.
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CHAPTER V

DISCUSSION

5.1 Information on demographics and nutrient intakes per day of

pregnant women

The studied area in Ubonratchathani province could usually represent the poor
rural area of the northeast. This study indicated that the purchasing power of the
household in rural area was lower than in urban area. Consequently, there would be
less money transaction, and variations in the eating pattern would be limited in the
rural area. However, people in rural area could obtain their foods from other sources
such as gathering from néture, production from their own lands and given by
neighbors. Most of the times, the mentioned sources were significant sources of food
for people in many rural areas of the country.

From 1963 to 1973, the consumption pattern of pregnant women in rural of
Ubonratchathani Province that had energy distribution for protein, fat and
carbohydrate as 11:4:85 was reported to be unchanged. Until 10 years later, the fat
consumption in pregnant women was found increasing and the energy distribution
for protein, fat and carbohydrate became 11:8:81. Such energy distribution ratio was
consistent to what being found by Viriyapanich, T. et al. in 1986 (80). The latest
study of Viriyapanich, T. et al. in 1999 found the energy distribution for protein, fat
and carbohydrate was 13:8:79, the ratio was improved but still not high enough in the

part of fat. Fat intakes are always insufficient. Fat and oil consumption was long
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time known to be unacceptable for people in the northeast Thailand due to the
unacceptable oily or rancid aroma.

For urban area, energy distribution for protein, fat and carbohydrate were in the

suitable ratio. Average nutrient intake of pregnant women in urban area was higher

than rural area in all categories except carbohydrate.

3.2 Food availability, cooking method and eating habits

5.2.1 Food availability

Urban area

In urban area, foods could be generally purchased in the market and supermarket
where could be widely found. These foods were availability throughout the year. This
might be due to easily access to the market. Moreover, better access to market might
provide an opportunity to obtain more varieties of foods. Combining with the higher
income of household in urban area, their food availability were generally better and
had more choices than in the rural area.

Rural area

Only certain food items were obtained by purchasing from weekly market and
~ small village grocery store. Mobile vendor was also another supplier of food to the
villager even on daily basis in some areas. Not only that, people could find some
foods from their own backyard garden. Some foods were given by the neighbors.
Overall, food availability in rural area however was still worse than in urban area.
This might be mainly due to lower purchasing power and transportation problem.

Fish is the commonest protein sources consumed in rural area. Studies in rural

northeast of Thailand found the most fish consumed in the households were gathered
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from natural sources, followed by purchasing. For other indigenous animal protein
source, such as frogs, insects, tadpole, households in rural were not obtained only by
gathering but also by purchasing. However, these indigenous animals were found
seasonally. While other protein sources such as beef, pork were obtained only by
purchasing (81,82). People in rural of the northeast Thailand usually did not consume
beef and pork very often, only 2-3 times/month or during special events, since they
were too expensive (83).

Even fat was not the favorable food for people in the rural northeast Thailand,
however, the commercial fat sources such as vegetable oil and lard could still widely
found in the local markets.

UHT Milk was the source of calcium, which was availéble in rural area.
However, the product was not so much consumed by pregnant women. Drinking milk
was not an eating habit for a grown up in the rural area, besides the price could be too
high. Tofu another source of calcium was rarely available in rural area. The
interesting sources of calcium which vwere more acceptable, available and worth to be
considered in the rural area were canned sardine in tomato sauce, small dried fishes
and chicken-sparerib.

For iron source, clam, ark-shell and pond snail were easily to gather in natural
source and also puréhased while availability of meat’s organ and chicken’s blood still
limited.

The most concentrated source of vitamin A are liver, dark green and orange-
yellow vegetables such as pumpkin, ivy gourd and amaranth spineless. These food

sources were available in rural area.
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5.2.2 Cooking method and eating habits

In general, all members of the rural family shared the meal; there was no special
distribution of protein or other essential nutrients to pregnant women. Not only that,
the typical meal consisted of cooked glutinous rice consumed with jeaw, vegetable and
small amounts of fish but also, least of foods cook with oil or coconut milk. These lead
to inadequate fat and other nutrient intake.

For urban area, cooking method and eating habits were similar to people in many
urban areas in Thailand. Many foods were cooked with o1l and coconut milk combined
with more varieties and availability of foods than rural area. So, their nutritional
statuses were better than pregnant women in rural area.

Pregnant women in both areas usually consumed desserts, fried foods, snacks,
fruits, milks and dairy products and beverages. But pregnant women in rural area
consumed these foods less thaﬁ the urban area especially, milk and dairy products. It is
clear that milk and dairy products are excellent sources of calcium. About 56% of
pregnant women in rural area conéumed milk and dairy products less than 1-3
times/week because of financially limited and did not prefer. These frequency of milk

consumption still not enough to get adequate calcium for pregnant women.

5.3 Menu development and formulation

Popular and usually dishes of study area’s food were selected from the raw data
of 24 hrs recall (the survey of Viriyapanich, T. et al, 1999 : 77) and modified by
primarily based on the results from the section 3.3 and report of Isaan food’s recipe
(78). So, developed menus were common and usually consumed by people in the

studied areas. For other communities where, there was no information about recipes
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of popular and common dishes, the additional step for menu development is to survey
on popular dishes, recipes and the opinion of pregnant women on the way of cooking
nutrient-rich sources.

Since the developed menus should provide lacked nutrients for pregnant women
especially calcium and vitamin A, the menus chosen composed of calcium and vitamin
A source such as canned sardines, tofu, pork’s liver for urban area, and canned
sardines, chicken spareﬂb and dark green vegetable for rural area. For rural area,
because of canned sardines in tomato sauce and chicken-sparerib were available, not
expensive and commonly consumed in this area, so these food sources were chosen to
use in developed menus as recommendation for calcium rich sources to add more
calcium content. Same reason of rural area, canned sardines in tomato sauce and tofu
were chosen to use in menus for pregnant women in urban area. While small fried
- fishes was chosen to suggest for pregnant women in both areas.

Each menu should meet the nutritional goal that was already set (Table 15).
Energy and nutritive values for each menu in Table 16 shows most of nutrients in
developed menus for both areas. However, each menu could be only good sources for
certain nutrients but not all.

It is not easy to provide the menus that can cover all nutrients which pregnant
women still lacking in one dish. For example, to meet nutritional goal for rural area,
omelet with canned sardines in tomato sauce, more of vegetable oil and canned
sardines in tomato sauce must to be added to meet nutritional goal. If we do not
increase egg, the proportion of egg 'and sardines will not be appropriated and this
ménu becomes unsatisfactory. In the other hand, if we increase egg in this menu, it is

too bulk to eat.
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So, each menu has high nutritive value for different nutrients. To rectify this problem,
pregnant women should consume these menus with other nutrient rich foods, while
variety and diversity of food still be importance. Nutritive values of developed menus
for rural area were still less than the goal and nutritive values of urban’s menus
especially fat. In developing the menus, cooking method and eating habits must be
taken into consideration. The rural pregnant women do not consumed fatty foods, if
we add more fat, menus becomes unacceptable. However, food sources, which have
more fat content, were chosen to use in each menu such as peanut and black sesame to
add more fat in menu.

Because vitamin A can be stored by the body, daily intake is not necessary. A
single serving of liver provides enough vitamin A for nine days (8). So, pregnant
women should consume pork liver with chilies and basil leaves menu, grilled, fried,
boiled or cooked pork liver/chicken liver once a week.

Suggested locally available foods, were mainly for high nutrient sources which
those pregnant women still lacked especially calcium, vitamin A and fat for both

arcas.

S.4 Opinion of pregnant women on the suggested locally available

foods

Most of pregnant women in rural area like all of suggested foods while half of
pregnant women in urban area did not like some suggested foods such as small fried
fishes, mhee kati and kanom tua pap. Due to more availability and more choices of
food in urban area than rural area, so they can get more varieties of nutrient food

sources to consume. If they do not like to eat some kind of food, they can find another
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foods which has the same nutrient rich. While pregnant women in rural area can not
do that because of kinds of food were limited. However, if locally available foods are
promoted and more nutrition education is provided for pregnant women, percent of

pregnant women who consume suggested locally available food will be increase.

3.5 Sensory acceptability and practicality tests

The target group of the study needs for the menu development was the pregnant
women who live in the northeast of Thailand in both urban and rural area. The target
group was randomly selected from village in study area. Therefore, the selected group
represented those who actually cook and eat these menus. They would know the
existing problem such as availability of all ingredients, income limitation, etc. and
would be able to provide information on the characteristics of the menus needed for

pregnant women.

5.5.1 Food acceptability and practicality for each menu

Theoretically, home use test needed 50-100 subjects per sample. However, the
number of subjects in each studied area was limited about 50. Also, the number of
sample be tested was limited to be only 2 samples for each subject. Therefore, the BIB
design was used, and only 30 subjects tested each menu.

For the acceptability and practicality testing, it was conducted to find out whether
the menu was practicable for normally life and acceptable for pregnant women. It is
hard to control all the process and hard to know whether the subjects followed all food
guideline prototypes to prepared foods, therefore the outcome may have some

variability. To rectify this problem, we used some questions in questionnaire to
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confirm the result. The questionnaire showed that some pregnant women did not
follow all step of cooking which appear in guideline. For example, chicken curry with
pumpkin, they put chicken in the pan before curry paste, which did not follow step in
guideline. In this case we conceded that menu still practically. However, some
subjects modified some menus to be other dishes such as they modified omelet with
canned sardine in tomato sauce to be omelet and canned sardine spicy soup. We
conceded this was missing case and did not include in the data.

Pregnant women cooked these menus by themselves, for this reason, results of
acceptability testing showed that most pregnant women in both areas accepted the
menus on the basis of the characteristic and flavor.

The amount of ingredients in each menu that were given to the subjects were
more than enough for cooking in one dish, because it is hard to prepare all ingredients
by exact amount that appca?s in guideline. For example, Fried rice with canned
sardines in tomato sauce, 2 pieces of canned sardines was recommended but there
were more than 2 pieces in one can. Most of the subjects used all sardines in the can.
Not only canned sardines, but also most of other ingredients in all menus were used
up. For this reason, the weight of each menu maybe increase and more bulk than menu
that cooked in test kitchen. And hence, some pregnant women in both areas could not
eat these menus up.

Some questions in the questionnaire led to positive answers and maybe the
subjects were considerate of researcher’s feeling such as “ Will pregnant women
prepare this dish in the future?” and “ Should the menu advised to other pregnant
women?”. So, their answers were positive. However, there were only 2 questions that

led to positive answers and the results from questionnaire showed most of pregnant
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women consumed these menu more than half dish. Moreover, 3-4 days after testing for
food acceptability and practicality, researcher went back to the studied areas and
discussed with subjects about these menus again. The answers were still positive

which confirmed the results that pregnant women like these menus.

5.6 Food menu guideline development

Guideline for healthy eating during pregnancy was a tip in the menu guideline.
There are comprises of 6 parts as follow: Preface, nutritional need during pregnancy
- period, suggestion for daily life of pregnant women, food menus for Thai pregnant
women in Bangkok, urban and rural of Ubonratchathani Province.

This guideline used easy words to be understood by general people and had
illustrations with explanation step by step for cooking, amount of ingredients, nutritive
values and pictures of finished dishes. So it should have effectiveness for using by
pregnant women in community both urban and rural area. 1,000 copies of this food
menu guideline were provided and distributed among pregnant women in communities

both urban and rural northeast of Thailand and Bangkok areas.
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CHAPTER V1

CONCLUSION

The developed guideline and menus were acceptable and practical for the target

population both in urban and rural areas of the Ubonratchathani province. The menus

could fulfill at least 70% of the daily requirement of a pregnant woman (if consumed

these menus with usually dished) except calcium and fat. Milk, other calcium sources

such as tofu, canned sardines in tomato source, small fried fish, grilled chicken-

sparerib and fat sources are therefore suggested while, other locally available dishes

and desserts were also conditional choices.

In process of the guideline development, the following steps were however

needed.

1.

Survey on demographics information and nutrient intakes per day of pregnant
women in the study area.

Survey on the available food sources, way of cooking, eating habit, popular disﬁes,
recipes and opinion about way of cooking nutrient-rich sources of pregnant women
in the study area.

Develop appropriate menus for pregnant women based on the survey information.
Develop a prototype for food guideline.

Test for food guideline practicality and sensory acceptability of the menus

Modify the menus and guideline

The food guideline and menus for pregnant women in the urban and rural areas

of Ubonratchathani Province has already been publicized.
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Recommendations

1. This model can also be used as a guideline for developing appropriate food
menus for pregnant women in other communities.

2. By using this guideline, more varieties of dishes could be also cooked by using
the recommended nutrient rich sources.

3. The recommended food menus needed to be updated occasionally in order to
include the new food items available in the market.

4. It was recommended to consume various kinds of dish since each dish could be
only good sources for certain nutrients but not all.

5. Certain nutrients such as calcium, iron could not be obtained from traditional
dishes, therefore modification of recipes or supplementation might be needed, for

example substitute coconut milk with evaporated milk, iron tablet supplementation.
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APPENDIX A

MAP OF UBONRATCHATHANI PROVINCE
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APPENDIX B

QUESTIONNAIRES USED IN THE SURVEY OF AVAILABLE
FOOD SOURCES AND EATING HABITS
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APENDIX B1

HOUSEHOLD FOOD SURVEY FORM
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APPENDIX B2

EATING HABIT OF PREGNANT WOMEN QUESTIONNAIRE
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APPENDIX C

PROTOTYPE OF THE FOOD MENU GUIDELINE
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APPENDIX D

QUESTIONNAIRE FOR THE ACCEPTABILITY AND
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NUTRIENT CONTENT PER SERVING SIZE OF THE

APPENDIX E
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SUGGESTED LOCALLY AVAILABLE FOODS

Nutrient content/serving size

Suggested foods | Serving
size (g) | Energy | Protein | Fat | Calcium | Iron | VitA
(kcal) (8) (g) | (mg) | (mg)| (mg RE)
1. Small fried 35 117.3 20.5 3.6 595 | 0.7 -
fishes '
2. Pork liver' 13 15.2 26 | 04 14 14 | 6777
3. chicken liver 13 187 | 23 |09 | 13 | 06 | 14723
4. Mhee kati 290 672.8 104 | 345 493 5.2 40.6
5. Kanom tua pap 95 240.4 4.8 29 40.0 1.4 0.1
6. Tao suan 207 .| 345.7 41 | 6.2 290 | 14 2.1
7. Pla tong ko 18 76.7 14 43 - - -
8.Khao tomphud | 63 226.8 5.7 2.5 227 1.3 -
9. Grilled chicken- 30 78.3 6.5 4.5 172.4 0.6 11.3
~ sparerib
- 10. Steamed pork 60 158.4 9.5 13.4 0.2 1.1 -
| sausage ‘
11. Steamed 133 176.8 25 5.9 7.9 0.4 209.5
pumpkin with
coconut

! A single serving of liver provides enough vitamin A for nine days. So, pregnant

women should consume liver once per week

Bold numbers show the significant amounts of nutrients in suggested food.
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